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mathematical considerations are found in papers by K. Menger ("Mensuration 
and Other Mathematical Connections of Observable Material"), P. Suppes 
("Measurement, Empirical Meaningfulness, and Three-Valued Logic") and P. 
Caws ("Definition and Measurement in Physics"). 
Part IV includes two papers, one by C. H. Coombs ("Inconsistency of Prefer- 
ences as a Measure of Psychological Distance") and one by D. Davidson and J. 
Marschak ("Experimental Tests of a Stochastic Decision Theory"). Both deal 
essentially with decision theory, specifically with the derivation on the basis of a 
postulated stochastic process of a psychological scale supposedly underlying the 
generation of decision data. 
Since the 1956 symposium, the literature on this topic has been voluminous. 
Some references cited at the end of the articles by Lace and by Davidson and 
Marschak carry through 1959. For the most part, however, the reader interested in
measurement theory as it applies to decision theory will have to seek an up-to- 
date bibliography elsewhere. 
The problem of measurement is put directly into the context of action decision 
by C. W. Churchman ("Why Measure?"), who takes measurement as a "decision- 
making activity designed to accomplish an objective," and by P. Kireher ("Meas- 
urements and Managerial Decisions"), who lists the magnitudes which are of 
interest in the management of a business (comparisons with standard costs, 
production schedules, optimum reorder quantities, etc.) and the associated 
methodological problems. 
E. J. Gumbel ("Measurement of Rare Events") gives a sketch of the theory 
of extreme values and their engineering applications. He then proceeds to refute 
the claims of the occultists by citing a comparison of guess successes of self- 
styled "radiesthetists" with chance events. It seems to me that a crituque of 
statistical methods used in evaluating the results of ESP experiments would 
have been more relevant to a discussion of the interesting and little-known theory 
of rare events. 
Measurement is to be recommended as a source book to students of epistemology 
and of the philosophy of science. It contains many good points of departure, and 
the reader will be encouraged to start in further pursuit of a topic which becomes 
of special interest o him. Students in experimental psychology are expected or, 
at any rate, ought to be familiar with the issues raised in the papers dealing with 
that content area. 
I take the liberty of calling attention to a sc rambled  sentence, probab ly  due  
to a printing error, in the first paragraph on p. 86. 
ANATOL RAPOPORT 
University of Michigan 
Ann Arbor, Michigan 
The Physical Foundation of Biology. By WAL$~R M. E~SASSER. Pergamon 
Press, New York, 1958. 219 pp., $4.75. 
This book is likely to be of some interest o the readers of this iournal. It is 
regrettable that, like several others relating the notions of information and con- 
trol to the "soft sciences" (e. g. Sommerhoff, 1950), it seems to have escaped the 
widespread attention received, for example, by SehrSdinger's (1944) "What is 
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Life." This work may well be regarded as the magnum opus of the well-known 
expert on magneto-hydrodynamics who, like Gamow and other noted physicists, 
has now turned his at tent ion to the relation between the fundamentals of physics 
and biology. 
The author 's  pr imary goal was to pose, in clear and dist inct terras, the problem 
of how to account for the gap between the total information eeded to reproduce 
an adult  organism and the amount of information contained in the germ plasm in 
the form of material  modifications. I t  is perhaps premature to evaluate how well 
the author succeeded in atta in ing this goal, because this depends on the extent to 
which experimental biologists will be st imulated to further invest igate along the 
lines proposed in the book. Not being a biologist, this reviewer cannot hope to 
judge how well the author succeeded in "not violating the facts or spirit of ex- 
perimental  biology." 
The author presents a definite thesis: that  no possible set of measurements on
germ cells alone can reveal the full information content of the species, because 
of quantum mechanical uncertaint ies and thermal agitation. The invest igat ion 
of germ cells during embryological development by an ideal observer leads to 
predictions which, unlike those obtained according to the laws of, say, quantum 
mechanics, become the more vague and unreliable, the farther they are projected 
into the future. This leads him to postulate that  the maintenance of information 
is not, in general, effeeted by mechanist ic means, but  by "biotonic laws" which 
are not deducible from, though presumably compatible with, physical aws; that  
there are fundamental  l imits on what can be done to experimental ly determine 
the mechanist ic operation of organisms after the manner  of storage components 
in computers. 
The pr imary argument in defense of this thesis is a generalized version of 
Bohr 's  principle of complementar ity:  measurements o determine the state of a 
highly complex system, one containing a vast number of strongly interrelated 
elements, must  be so extensive that  the result ing perturbat ions radically change 
the dynamics of the observed system. Hence, "biotonie modes of behavior cannot 
be invest igated in terms of cumulat ive measurements on the details of micro- 
scopic structure of an organism." 
The author concludes that  biotonic phenomena, such as human memory for 
example, require new "biotonie laws" for their  description; that  these are not 
derivable from physical aws; that  there are not enough organisms in a given class 
to allow the demonstrat ion of a contradict ion between physical aws and a biotenic 
law pertaining to that  class. The reader is, however, likely to be left quite frus- 
t rated about finding any clue to the nature of these "biotonic laws," or how to go 
about searching for them. The author hints that  biotonic laws are "causal rela- 
t ionships which involve an increase in information content with t ime ;" that  this 
increase is not essentially related to interact ion between organism and environ- 
ment;  that  there seem to be " internal  inputs that  supply, out of an immense 
reservoir, messages whose individual character is withdrawn from direct observa- 
t ion."  
To the audience of this journal, the main points of the book could have been 
presented much more concisely and directly. For example, over two-thirds of the 
book discusses, in a general way, topics on feedback and control (Chapter I I),  
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information (Chapter I I I ) ,  and storage (Chapter IV). This port ion of the book is 
more of a philosophical treatise than either a technical presentat ion of new results 
or of old results from a new viewpoint. The philosophical stand in the remainder 
is, however, a bold and imaginative one. Many portions of the book, part icularly 
the last half of the introduction, Chapters IV and V, should prove exciting and 
st imulat ing reading for anyone who has felt a sense of the mystery about how life 
can be related to the laws of physics and who is willing to show tolerance towards 
the author 's  imprudence in return for being permitted a first glimpse of what 
might just  turn out to be an important  insight. 
MANFRED KOCttEN 
I.B.M. Research Center 
Yorktown Heights, N. Y. 
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I t  is hardly necessary to mention that  Professor L6on Bri l louin belongs to 
that  great breed of scientists of whom there are so few in the mid-twentieth 
century. To a sohd-state physicist, he is one of the founding fathers of this new, 
prospering realm of physics. To an expert of stat ist ical  mechanics, his two-volume 
textbook has been a bible for decades. To a specialist in Information Theory, 
Bri l louin's name is almost synonymous with the part icular school of Information 
Theory whose emphasis is on the side of physics rather than on the side of com- 
municat ion.  To an experimental physicist, his experiments on Brownian motion 
may not be unknown. To many of those who apply mathematics to their  scientific 
researches, the bri l l iant textbooks wr i t ten by Bri]touin are an enl ightening uide. 
To engineers, many of Bri l louin's works have been ready for direct application. 
To those who attended his lectures at the Collhge de France (of whom the present 
reviewer was one), he was a perfect eacher, lucid, profound, and understanding. 
But,  above all these qualifications, Bri l louin is a "Scientist," who has not only 
produced many creative works in his own field of specialization but who has 
mainta ined competent understanding of all branches of science, and who has 
never neglected to form a coherent, over-all view of human civil ization. 
The book reviewed here is a collection of seven almost independent chapters, 
most of which have previously been publ ished as separate magazine articles. 
Taken as a whole, however, they const i tute a story with a definite cont inuity of 
plot, reflecting a chain of thought  pursued by the author from 1946 to 1959. Ad- 
mittedly,  a considerable amount of retouching on older articles has been done 
at the t ime of compilation of the material  as a book. Yet, i t  is quite amazing that  
the author wrote the very first article of 1949 (Chapter I of this book) like a novel- 
ist start ing a new novel without a definite plan for the denouement who, none- 
theless, knows how to complete the story with coherence and harmony. The 
denouement of Bri l louin's book, however, is not just a happy ending to close the 
entire case. I t  puts forward, modest as his words may sound, a definite message--  
